Background: Presbyterian Church of East Africa (PCEA) Chogoria Hospital is a faith based non-governmental organization providing a wide range of healthcare services. The organization faces a number of challenges related to sustainability: declining donor support (especially for reproductive health services), low cost recovery levels, and increasing poverty levels among its clientele. In response to these concerns, a team from Chogoria Hospital attended a one-week workshop held in Ghana on financial sustainability and developed a small scale operations research project to determine the cost of providing a selected number of reproductive health (RH) services and to evaluate their cost recovery levels. The results of this assessment will guide the management in the setting of appropriate prices for RH services in the hospital.
I. BACKGROUND
PCEA Chogoria Hospital was started in 1922. The ownership of the hospital was transferred from the Church of Scotland to the Presbyterian Church of East Africa (PCEA) in l956, when its name changed to PCEA Chogoria Hospital. The hospital runs a network of 32 outreach clinics; twenty of these clinics are fully managed by the hospital, 10 by area health committee members with support from the hospital, and one by the Ministry of Health (MOH).
In the 1970s, Chogoria Hospital introduced satellite primary care dispensaries in the remote parts of its service area. Each dispensary at that time enjoyed a monopoly of providing modern health care services. Today the situation has changed. Within the area served by Chogoria dispensaries and community health volunteers, are now three other hospitals, nine health centres and at least 165 dispensaries and clinics. This combined with increased poverty levels and escalating cost of living has contributed to low utilization of both outpatient and inpatient services in the hospital. In response, the hospital is using marketing and research to identify client-friendly solutions that improve access to and utilization of health services.
Currently the hospital has a bed capacity of 312, including 52 maternity beds. The average length of stay (ALOS) for all inpatient conditions is nine days, while that of maternity is five days. Total deliveries have declined by 41 percent between 1998 and 2002 from 2,038 to 1,213. The outpatient levels for the general hospital were 44,113 in 2001 and 48,194 in 2002 . The increase was attributed to a general reduction of drug prices that were, however, not informed by an analysis of total cost of the drugs as a component of overall service costs. Reproductive health service visits system-wide were 847,385 inclusive of condom distribution. Condom-only visits totaled 733,810 or 86.5% of reproductive health visits in 2002. The high volume of clients for RH warrants a closer look at the attendant costs and pricing of those services (PCEA Chogoria, 2000 , 2001 .
A recent study carried out by the hospital to determine perceived quality and barriers to service in the hospital identified costs and prices as major stakeholder concerns (Kimonye, 2002) . The rural people considered hospital services, including RH, generally overpriced and a barrier to accessing health services. On the other hand, the hospital unit heads considered prices charged to be below cost (Musau et al., 1998 (Musau et al., & 1999 . Indeed, over the period [2001] [2002] , the hospital experienced a 78 percent drop in net revenues. The hospital management attributed this partly to general under-pricing of health services. However, the management could not identify the specific services that were under-priced and to what extent. Additionally the team had no skills to assess its costs to determine its break-even level by service. Overall, cost recovery levels of the hospital were at 80 percent for a few years before 2004, implying a 20 percent recurrent deficit annually. A review of financial records in the hospital shows that there is no data available on cost recovery levels for specific services. This raises issues of sustainability, particularly for reproductive health services for which the hospital is estimated to be over 80 percent dependent on donor funding. Prior to this study, information on costs of providing RH services in the hospital was virtually unavailable, which rendered the current pricing practices inappropriate. This study endeavors to provide this information with a focus on reproductive health services.
Cost Analysis of Reproductive Health Services at PCEA Chogoria Hospital, Kenya
The donors who have traditionally financed hospital RH services are pulling out. Chogoria has not developed an appropriate strategy for managing the transition. This situation is exacerbated by lack of cost information for reproductive health services. Service cost information will also be essential for approaching non-traditional donors to request additional funds.
The Kenya Government is undertaking a number of health sector reforms with far reaching implications for financing health services. The National Health Insurance Fund (NHIF) is reviewing its payments to providers. The fund will reimburse health providers on an average cost basis. To be reimbursed, providers will have to have accurate cost information. Currently, Chogoria lacks this information. Results from the study will help fill the gap as well as assist Chogoria Hospital to negotiate with other financiers, including donors and the Government.
Research objective:
The overall objective of this study was to improve the financial sustainability of reproductive health services in the hospital. The specific objectives were to determine the: 1) total cost of providing selected RH services, 2) average cost of providing selected RH services; and 3) estimated cost recovery levels for reproductive health services.
II. METHODS

Design:
The study collected cost, price and revenue data from the hospital maternity ward and the MCH/FP clinic. Services evaluated in the maternity ward included normal delivery, caesarean section, and postabortion care. The MCH/FP clinic services examined include family planning, antenatal care, PMCT and VCT. The selection of these services was based on high volume, high-perceived costs and/or seriousness of the results of denying services. Normal deliveries and antenatal care were considered as routine high volume services, while caesarean section and postabortion care (PAC) were selected due to their contribution to reduced mortality and morbidity as well as relative high cost. The assessment of costs was conducted from the perspective of the provider (i.e., hospital).
Procedure: Costs were categorized into fixed and variable costs (Roberts et al., 1999) . Variable costs included drugs, laboratory tests and other medical supplies, while fixed costs included personnel, equipment, utilities, maintenance and repairs, transport and buildings. Total costs are the sum of variable and fixed costs. In this assessment, prices for each of the nine services under review were compared with both average variable and average total costs to establish the amount of cost recovery.
Methods used to collect cost information from the maternity ward (inpatient services) and the MCH/FP clinic (outpatient) included observation, key informant interviews, and review of administrative records. Annex 1 presents a summary of resource requirements, data sources, and collection methods for this study.
Observation was used to obtain data on provider time use. Service providers, mainly doctors, the hospital matron and sisters-in-charge were interviewed using a short structured interview guide to develop a checklist of all resource inputs used to provide each service under review. Financial records (budgets, staff payrolls, expenditure returns, asset registers and price lists) were reviewed to generate information on fixed and variable costs. Additional data gathered included workload Cost Analysis of Reproductive Health Services at PCEA Chogoria Hospital, Kenya statistics from service registers kept by the hospital (e.g. number of antenatal visits, number of in-patient days during pregnancy, number of laboratory tests, caesarean procedures).
Analysis:
We estimated the total variable and total fixed costs for providing a service in which, a three-step process was used to estimate total cost for each service: 1) identification of all resources used to provide services (including classification as fixed or variable), 2) measuring resources used in their natural units (i.e., quantification), and 3) valuing resource items. By multiplying (2) times (3) the total cost for a resource was estimated. By adding up resources within the fixed and variable categories, the total fixed and variable costs for each service were estimated. (Drummond et al., 1997) .
For purposes of making cost allocation decisions, costs were classified as either "joint" or "nonjoint." The latter are costs of resources used only for one client and include variable costs like drugs and materials. Non-joint costs were allocated 100 percent to the service in which they are incurred. Joint costs are resources used by more than one client and include: provider salaries, ancillary department costs (pharmacy, laboratory, and diagnostic imaging), administrative costs, equipment, utilities, space, furniture, maintenance, and transport (Janowitz & Bratt, 1994) . They were allocated using either the proportion of workload (visits, or patient days) or the proportion of space devoted to the service.
Because services provided in the maternity ward and outpatient clinic lead to utilization of other services (pharmacy, laboratory, and diagnostic imaging), a portion of the revenues earned by these departments was included as ancillary revenue in the calculations.
After estimating the average total and average variable costs for the target services, current charges and ancillary revenues earned for each service were compared to these costs to establish the financing gap. The difference between average total cost and current revenue represents the portion of average fixed and variable costs that remains uncovered by user fees.
III. RESULTS
Cost of RH Services and Cost Recovery:
The costs of providing maternity and MCH/FP services and their respective cost recovery levels are presented in Table 1 below. The overall costs of providing these services exceed the revenues collected per service. The cost recovery level for the nine RH services evaluated is estimated at 80%. In-patient services cover approximately 95% of costs, with cesarean sections and postabortion care generating net income. Because inpatient costs were allocated on the basis of patient days, there is no difference in the average cost per day across the three inpatient services. In contrast, outpatient services cover only 37% of costs, with only the ANC services generating net income (about 3 KSh. or US$ 0.04 per visit).
Among the outpatient services evaluated, family planning services have the lowest cost recovery levels (average of 7.5% of total costs). This is due to two factors, the higher total costs per visit due to the provision of family planning commodities coupled with the lack of any co-payment for family planning commodities whose costs are absorbed by a donor. This limited revenue means that family planning services cannot be financially sustainable and will require crosssubsidization from other services or continued donor support.
The hospital is able to recover only 34% of VCT costs. The shortfall is due to low fees at the point of service and the high cost of service provision due to the labor-intensive nature of counseling services (labor accounts for 82% of total visit costs).
PMTCT services are fully supported by donors and there are no fee charges for this service, except for revenue earned from ancillary services, so only about 28% of costs are recovered. As with VCT and FP this implies that Chogoria will remain dependent upon donor support to bridge the gap for these services. 
IV. CONCLUSIONS
The analysis of costs and revenue streams for providing MCH/FP services has enabled the hospital to identify two threats to the financial sustainability of providing RH services: 1) the outpatient services are heavily under-priced and therefore the hospital is unable to recover costs (overall cost recovery level stands at 36.7%), and 2) there is limited scope for reducing the costs of providing FP, VCT, and PMTCT services and external constraints, such as poverty levels of clients and competition from lower priced services in the market, limit ability to collect revenues from these services. Therefore these services will remain dependent upon donor or other third party financing.
The cost analysis of these services will enable the hospital management to consider reviewing current fees upward for maternity services with a view to minimizing loses which currently stand at almost 20%. Since the hospital is accredited by the Kenya National Health Insurance Fund (NHIF) to deliver a basic package of care including maternal and child health services, management can use the information to negotiate contracts with the fund, as the NHIF will reimburse health providers on the basis of evidencebased average costs. It is anticipated that this arrangement would reduce donor dependency and improve financial sustainability of these services. In addition, this information will be used in discussions with donors regarding their level of support for reproductive health services at Chogoria Hospital.
The following service specific recommendations were made:
Maternity Services: Explore increasing the daily bed charges for normal delivery and postabortion care to generate larger net revenues to help offset the losses incurred for outpatient reproductive health services. Use these average service costs per patient per day to negotiate for rebates per day in contracts with NHIF for maternity services.
MCH/FP Services:
For all outpatient services consider small increases in visit fees from the current KSh. 25. While the revenue gains will be minimal these additional revenues can help offset the cost of FP commodities and HIV tests which are now given free of charge. Chogoria should also discuss with supporters of FP, VCT and PMTCT the current cost of providing these services and whether they are willing to commit to payments that will cover more than the variable cost of service provision. This is needed to make these services less of a financial drain on the institution.
V. DISSEMINATION
Chogoria Hospital will share the results of this study with the Christian Health Association of Kenya (CHAK). In addition, a meeting to assess the interest of CHAK in replicating the study with other member organizations will be sought. If there is interest by CHAK, FRONTIERS can provide technical assistance.
VI. CAPACITY BUILDING
As a result of participating in this study, the local principal investigator, Moses Mokua, has gained experience in the following areas: how to collect data on provider time use, the application of cost allocation rules for shared resources, the importance of distinguishing between fixed vs. variable costs, and the use of the production process approach to estimate the cost of inpatient and outpatient services. He is currently seeking opportunities to apply these skills to other services within Chogoria Hospital or with other Christian Health Association of Kenya facilities. 
